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CANADIAN SPEAKER
David Crane*
MR. CRANE: Kent Hughes and I have been asked, in effect, to kick off
this conference by providing what I call a broad overview of the importance
of innovation in a global context. I feel quite honored to be on the same panel
with Kent, and I have not only read his book, "Building the Next American
Century," but as an author, he will be pleased to know I actually purchased a
copy.
MR. HUGHES: Thank you, David.
MR. CRANE: So it probably means that a dollar has gone into your
pocket as royalty payment, maybe even more.
MR. HUGHES: Let me add that the book would be a wonderful Passover
or Easter gift.
MR. CRANE: But seriously, a few subjects couldn't be more germane
than the one we are dealing with this weekend, and it is not hard to see why.
In spite of all the good economic news we are seeing these days, the Canada
Labor Force data came out today showing we have the lowest unemployment
* David Crane is an award-winning Canadian writer on economic, political and environ-
mental issues. His column appears in a number of publications, including The Toronto Star.
He has served board of the University of Toronto's Innovations Foundation, a member of the
Ontario Science and Technology Council, a member of the steering committee of the Toronto
Vital Signs Project, and as a member of the Challenge Dialogue of the Alberta Energy Re-
search Institute. Mr. Crane has served as a judge for the Entrepreneur of the Year Award. He
is President of The Canada Project, an organization that promotes the essence of Canadian
identity and that advances national debate and discussion on the Canada sustainability as an
independent geopolitical entity. He has written several books, including The Next Canadian
Century, The Canadian Dictionary of Business and Economics, and Controlling Interest. He is
currently writing a book, with the working title Big Canada or Little Canada: The Choice is
Ours, which sets out what Canada should do to be a successful society in the new global econ-
omy.
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rate in 32 years,' and the United States is beginning to experience much bet-
ter employment growths,2 underneath this are a lot of troubling signals com-
ing on.
And it is very important we avoid the complacency that come out of
short-term economic statistics. I think when we look at the world today the
world is in what is still in the early days of a huge massive transformation, a
transformation and where things will be produced, what will be produced,
relative standards of living, and these will bring great challenges and great
opportunities. In the rich countries like Canada and the United States, West-
ern Europe, Japan, we are looking to see how we, in effect, defend what we
have and maintain what we have.
And the emerging economies of China and India, Eastern Europe, to some
extent Russia, Brazil, Mexico, they are looking to see how they can get what
we have, and there is a danger of coalition and confrontation as this evolves.
Now, the most positive way to look at this great transformation is to rec-
ognize the billions of people around the world are moving out of poverty,
and this is a good thing; we will have millions of people in the United States
who have a higher standard of living. We can see this in China already, but
we can also see it in Eastern Europe, Brazil, Mexico, various countries mov-
ing to improve the lot of their people.3
And in these countries, generally speaking, governments are investing in
education, including higher education. They are investing in scientific re-
search. They are creating frameworks in which innovation and enterprise can
begin to flourish, creating what we might call the infrastructure for innova-
tion, doing all kinds of things.
The Chinese recently announced they need better tax incentives, and now
you can deduct 150 percent as a cost of R & D from your taxes,4 and we are
going to see a lot more of that kind of competition, and that's because these
countries want to be more than just sources of cheap labor for us. They want,
1 The Daily, Canada Labour Force Survey, Statistics Canada (Apr. 7, 2006),
http://www.statcan.ca/Daily/English/060407/d060407a.htm (last accessed Sept. 29, 2006).
2 See generally Employment status of civilian non-institutional employment, 1940 to date,
U.S. Bureau of Labor Statistics, ftp://ftp.bls.gov/pub/special.requests/lf/aatl.txt (last accessed
Sept. 29, 2006) (showing a falling unemployment rate as compared to previous reporting
periods).
3 See, e.g., Anne 0. Krueger, First Deputy Managing Dir., Int'l Monetary Fund, Still
Achieving, Still Pursuing: The Global Consequences of Asian Growth, Remarks to the Asia
Society, Hong Kong (Dec. 14, 2005), http://www.imf.org/external/np/speeches/2005/
121405a.htm (explaining the rise of living standards in the developing world).
4 William T. Archey, Stop the political football: Pass a permanent tax credit, SAN JOSE
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quite understandably, a decent standard of living for their own people, and
this entails large numbers of people.
In effect, the collapse of the Berlin Wall and the decision of countries like
China and India, Brazil, Mexico and others to join the global economy has
meant, in effect, that we added three billion people roughly to the sort of
global economy in which we operate, and these countries have pressure to
create jobs.
The Asian Development Bank estimates developing Asia alone will re-
quire creation of 750 million new jobs just over the next decade, and so there
is tremendous pressure in these countries. 5 At the same time, I was just in
China - and I try and go there at least once a year - and the changes that are
occurring, at least in the most developed parts of China, are amazing. The
investments they are making in education are amazing.
The same is true in India, if we take a Bell curve and assume that the dis-
tribution of intelligence is roughly the same for all our different societies,
then a country, which has 1.3 billion people, is going to have many more
people at the top end of the Bell curve and the highest levels of competence
and intelligence than a country of 300 million people.
And so with China and India, that capacity, as they invest in higher edu-
cation to produce many millions more of competent people at the highest
levels of intelligence than we have, it is very easy to think that the next Bill
Gates could come from India and the next David Packard or Andy Grove
could come from China.
Fifty years from now the world's leading automobile company may be in
China. How many people predicted Toyota in 1955? As may be the next
computer giant, the world's leading software company and biggest pharma-
ceutical companies could be Indian, and the world's largest oil and gas com-
panies could be Russian. Even in entertainment the world's biggest enter-
tainment companies may be in China and India, and Hollywood may not be
the pace setter in years to come, and so we have to adjust to that.
We cannot prevent these things from happening; it is not our right to try
to prevent these things from happening. So, we have to estimate how we will
maintain our own standard of living in this kind of context via a world of at
times astounding advances in science and technology. I think most estimates
suggest that the computer and communications revolutions still have a long
way to go.
Biotechnology is still in its formative years, as is nanotechnology; new
forms of energy, fuel cells, hydrogen clean coal, new types of batteries, and
5 See Anthony Rowley, Job Fears Overshadow Asian Growth, Emerging Markets (May
2006), available at http://www.adb.org/AnnualMeeting/2006/EmergingMarkets/em0503-
05.asp.
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these kinds of things, are on the horizon. The difference is that no nation is
going to dominate these technologies.
The idea that any single nation may claim or strive to be the world leader
across all these technologies is not realistic; the new global economy will be
one of increasing collaboration from research and development to production
and finance and marketing.
We can see now in the development of many new products and technolo-
gies that they are developed through these global networks; that if you de-
velop the iPod or technologies of this sort, you are dealing with many differ-
ent research institutes, mid-level, and larger companies together; come to-
gether to produce these new products.6
And so the global collaboration will increasingly be the model, and in that
context, one of the risks we face is to lock ourselves into protectionist style
confrontation. Now, I know for some people in this room, like Henry, make a
lot of money out of protectionism by appearing before various tribunals, but
that is not the way to go.
And there is a danger of facing difficult adjustments by blaming China or
blaming India for our problems, but many of our problems are our own mak-
ing. We cannot blame the Chinese or the Indians for the fact that we have
such poor performance in our school system. That is our fault.
If you look at the literacy data and the performance data on teenage stu-
dents in reading math and science across a range of countries, we do not per-
form well enough.7 But that is not China's fault. It is our own fault and our
inability to or unwillingness to invest in the kind of school system and educa-
tion system that we need for a knowledge-based economy.
The fact that we have locked ourselves into an excessive dependence on
oil, particularly oil from the Middle East, reflects our own unwillingness to
impose meaningful fuel efficiency standards on motor vehicles, adopt smart
land use planning, or to invest aggressively in energies efficiency.8 That is
not China's fault or India's fault. It is our fault.
Even in dealing with issues such as climate change, which should create
the impetus for radical innovation and energy in these fields, we have de-
6 See generally Jorge Niosi, The Internationalization of Industrial R&Dfrom Technology
Transfer to Research Organization, 28 RES. POL'Y 107 (1999), available at http://www.er.
uqam.ca/nobel/r2lOlO/document/internationalization.pdf (arguing that future research will
almost always take place under international cooperation).
7 See generally Michael Dobbs, In Global Math Test, US Students Behind the Curve,
WASH. POST., Dec. 7, 2004, at A01 (indicating that students in the United States continue to
score lower than students in other OCED nations).
8 Cf. Natural Resources Defense Council, Reducing U.S. Oil Dependence, http://www.
nrdc.org/air/energy/fensec.asp (last visited Oct. 1, 2006).
[Vol. 32)
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cided it is too difficult.9 And we want to resist those kinds of changes, but
again, that is not China's fault or India's fault; it is our fault.
And the other thing that I think we have to look at and examine in our
own societies is that in a process of radical economic and technological
change you cannot avoid significant social disruption. What we are seeing
today in our societies, in a way, is that young people are forced to dispropor-
tionately bear the cost of adjustment as we move to a new kind of economy. 10
They are emerging from post-secondary education with large debts.
The entry-level jobs are paying less money in inflation adjusted terms in
this case than a generation earlier.' We are moving towards more labor con-
tracts where there are two-tier wage systems. We are shifting from defined
benefit pension plans to defined contribution plans, which load the risk on
the employee and take away the pooling benefits that you get from defined
benefit. 12
So we have this divide that is emerging between people who we will say
are under 30 and people over 50, two different classes of circumstance that
are being created.
So that is another dimension of this great transformation that is taking
place that we have to deal with; the question is whether or not young people
are going to grow up in a world where they face lower standard of living
prospects than those who come before them. I think this is a serious issue that
we are not spending enough time talking about.
Now, in looking at innovation, I think we have to recognize that innova-
tion has always been with us, and I know from the Europeans, for example,
we gained the printing press and literacy. The Europeans designed the insti-
tutions for innovation, patents and copyright; limited liability companies to
lower the risk of investing in businesses and stock exchanges to allow com-
panies to raise capital for investors to exit their investments when the need
arose.
So this was institutional innovation, but it was very important in contrib-
uting to the first industrial revolution, which was largely European.
9 See generally Johannes Beck, Scientists Criticize U.S. Reluctance to Acknowledge Cli-
mate Change, DEUTSCHE WELLE (Dec. 18, 2003), http://www.dw-world.de/dw/article/
0,,1056546,00.html (last visited Oct. 1, 2006) (discussing that some scientists argue that the
United States is blind to taking the steps necessary to combat climate change).
10 See generally Linda Stern, Ask the Pro, NEWSWEEK, Feb. 13, 2006, at 66 (indicating that
today's youth earn less money, have more debt, and work in lower paying jobs than previous
generations).
1 Id.
12 See BNA Pension Protection Act Center, DuPont Shift to Defined Contribution Plan
Consistent with Trends (Sept. 1, 2006), http://subscript.bna.com/pic2/ppa.nsf/id/BNAP-
6T7RFG?OpenDocument (last visited Oct. 9, 2006).
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And in a sense, we are richer today not because we have more of what our
grandparents had but because we have newer and higher value goods and
services. It is the ability to create new things and do new things, which to a
large extent drives our economies, and if you think about where a consumer
dollar goes today as to where it went 30 years ago, it is quite different.
I tell this to kids: your parents and I, when we were your age, did not have
cell phones, laptop computers, iPods; we had none of those kinds of things.
We did not have the kind of discount airline travel that you have today, and
there was just a whole array of goods and services that exist today, that did
not exist twenty-five years ago.
And it is the capacity of societies to keep on creating new things, goods
and services or new ways of doing things, making things or delivering new
services such as e-banking, and so that's very important. And so that's very
important.
At the same time, I think when we look at innovation, we have to recog-
nize that technological innovation does not happen in isolation. We also need
institutional innovation, how we organize ourselves, how we do things, in-
dustry-university linkages, venture capital funds, smart growth for city re-
gions, tax incentives for R & D are just a few examples of institutional inno-
vation.
In an earlier era, the introduction of universal education was an institu-
tional institution. That is where, as I mentioned earlier, an attraction of patent
systems, limited liability systems and these kind of things. So we have to
think about what are the institutional changes we need to encourage innova-
tion in our societies.
And perhaps one that attracts a lot of attention today is the linkage be-
tween industry and universities and how we improve the commercialization
process of new knowledge.
Finally, innovation is also about social innovation and how we deal with
change as it affects people and communities as economic and technological
change occurs. If you cannot provide social innovation that enables people
and communities to deal with change, then what you do is build up great
resistance to change, and so that is a very important factor.
Now, what is interesting today is the way in which countries around the
world are looking at innovation, and in the United States, we have seen this
in the Bush Administrations, American competitiveness initiative and the
advanced energy initiative, and Kent and others can speak much more di-
rectly about that than I would presume to do.
But I would attempt to say these measures were attempting to create new
industries for the future, to deal with energy issues, and to recognize the
[Vol. 32]
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critical importance of having a higher quality population able to deal with
new knowledge.13
The European Council and the European Union are also putting a lot of
emphasis on innovation. They are attempting to rejuvenate what they call the
Lisbon strategy, which set out in 2000, was to make the European Union -
and I quote - "The most dynamic and competitive knowledge-based econ-
omy in the world, capable and sustainable of economic growth and more and
better jobs and greater social cohesion and respect for the environment by
2010." 14
They are not going to achieve their goals by 2010; they know that. But
they are attempting, quite aggressively, to revive what they call the Lisbon
strategy. The Competitiveness Council and Ministers in Europe has been
meeting regularly. The European Business Summit was recently held in
Brussels, and all of its emphasis was on innovation. 15 The European Council,
the Ministers of the European Union countries have just recently met and put
out a communique.
16
They are pushing aggressively to get an agreement on their new frame-
work for research and development, which sets R & D priorities and budgets
for the next five years and the adoption of a new what they call competitive-
ness and innovation program. 17 They are also working to establish a Euro-
pean Research Council,'8 a European Institute Technology,' 9 and the creation
of a new risk-sharing innovation finance facility by the European Investment
Bank, which would provide up to 30 billion Euros, or in Canadian dollars,
that's about $43 billion dollars and venture capital and guaranteed bank loans
for the period to 2013.20
13 Cf. Richard Florida, The Rise of the Creative Class, 34 WASH. MONTHLY 5, May 2002,
at 15 (arguing for the importance of a well trained, creative workforce).
14 Commission of the European Communities, Education and Training 2010: The Success
of the Lisbon Strategy Hinges on Urgent Reforms, at 3 (2003), available at http://ec.europa.eu/
education/policies/2010/doc/com_2003_685-al_23013_en.pdf.
15 Building a Europe of Excellence: Turning Knowledge into Growth, EUROPEAN BUSINESS
SUMMIT REPORT 2006, at 4, available at http:llwww.ebsumnit.org/mailing4picslrapport2006_
web_2.pdf.
16 Commission of the European Communities, Europe and Basic Research, at 3 (2004),
available at http://ec.europa.eu/research/press/2004/pdf/acte-enversion-final-l5janv-04.pdf.
17 Id.
18 Press Release, EU research - Building Knowledge Europe: The EU's new Research
Framework Programme 2007-2013, MEMO/05/14 (Apr. 7, 2005), available at http://ec.
europa.eu/research/press/2005/pr0704-2en.cfm.
19 See generally EUROPEAN REPORT, No. 3049, SPRING SUMMIT: HOW THE MEMBER STATES
PROPOSE TO RE-LAUNCH THE LISBON STRATEGY (2006) (discussing the European Council's
intention of establishing a European Institute of Technology).
20 See generally EUROPEAN INVESTMENT BANK, EUROPEAN INVESTMENT BANK GROUP
(2005), available at http://www.eib.org/Attachments/general/events/apc2006_pr.en.pdf (out-
lining European Investment Bank's financial assistance in the EU's Lisbon Strategy).
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Of course, individual members of the European Union are pursing their
own innovation strategy. The Japanese Government announced just a week
ago approval of public investments of 25 trillion yen, which is about $246
billion dollars Canadian dollars in R & D over the next five years, beginning
April 1 of this year [2006],21 this is one of the very few areas of increased
public funding given Japan's fiscal situation.22
Japan is also taking quite active steps to reform its university system,
which has been stodgy and rigid and very hierarchal in the pursuit of research
and to encourage much closer links between university and industry.23 Also,
just a few weeks ago in Beijing, the National People's Congress set out the
five-year program covering the years 2006 to 2011 and put a lot of emphasis
on Chinese innovation and long-term plan for innovation in the Chinese
economy.
24
And they have identified areas to which they attach great priority, where
they feel that they have a lack of access to the leading edge technologies in
the West and, therefore, have to develop their own and integrated circuits and
metals and alloys for aircraft, for energy systems, and the like.25
What this shows, and we could mention other countries that are doing
similar kinds of things, is that around the world countries are investing very
heavily in innovation, so we are likely to see a great increase in new knowl-
edge, new inventions, and new competition and so forth.
Now, from a Canadian point of view, this is a matter of serious concern
because we are one of the few countries where this is not a top priority is-
sue,26 we are one of the countries in the Western World that I would call an
underperformer in science and technology and innovation.
2 7
21 See Iwao Matsuda, MINISTER OF STATE FOR SCIENCE AND TECHNOLOGY POLICY,
INNOVATOR JAPAN: JAPAN'S NEW SCIENCE AND TECHNOLOGY STRATEGY, http://www8.cao.go.
jp/cstp/english/news/060503fulltext.pdf (last visited on Oct. 4, 2006).
22 Id.
23 See generally Press Release, Jiji Press Ticker Service, Japan to Keep R&D Spending at
One Pct of GDP (Sept. 7, 2001) (discussing the reform of the national university system in
response to Japan's research and development spending).
24 See generally Press Release, Xinhua News Agency, China Hikes Sci-Tech Input by 19.2
Percent, Jump-starting Drive for "innovative country" (Mar. 5, 2006) (discussing China's five-
year plan to launch scientific and technological projects).
25 See generally China Highlights Metals Industry in New 'Five-Year Plan', CINA
BUSINESS NEWS ON-LINE, Mar. 6, 2006 (describing China's intention to expand their
metallurgical industry in accordance with their new five-year plan).
26 David Crane, Innovation Found Lacking in Liberal Budget, THE TORONTO STAR, Apr. 9,
2000, at B02.
27 See generally OECD Ranks S. Korea Among Leading R&D Countries, YONHAP NEWS
AGENCY, Feb. 28, 2006 (summarizing the Organization for Economic Cooperation and Devel-
opment top ranking countries in research and development fields).
[Vol. 32]
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And that can be seen in the growing productivity gap that we have with
the United States in the business sector, which has actually grown quite sig-
nificantly since the Free Trade Agreement was signed and was the opposite
of what was supposed to happen.28
We were at about 85 percent of the United States level at the time of the
Free Trade Agreement, and we are now down to about 73 percent.29 So this is
a serious issue.
Now, I do want to comment very quickly to just a few comments about
Canada-United States collaboration. As many people know, there was what
we call the security prosperity partnership of North-America, was signed,
agreed to in March of last year in Waco, Texas, when George Bush, George
W. Bush, Vicente Fox, and Paul Martin met and talked about the desire to
explore ways in which the three countries could cooperate to improve the
position of North-America as a competitive location for investment and in-
novation.3°
And one of the things they did was to instruct senior officials, including
cabinet ministers, to make recommendations on such an agenda; they pro-
duced this in June of last year [2005], what they called a report to leaders,
and it outlined a number of areas where the three countries could collaborate
to improve competitiveness.
31
Now, a lot of these had to do with harmonization or cooperation on stan-
dards and regulations or on dealing with border crossing issues and matters
of that sort. But they did point to a number of areas where there could be
collaboration on science and technology.33 Some of these were quite specific.
Areas of border security and all these things dealing with biometric tech-
nologies, bio-protection, those kinds of things, they identified energy as an
area of significant opportunity for cross-border collaboration, clean coal,
carbon sequestration, fuel cells and hydrogen, nuclear power, and those kinds
of things, and there are opportunities.34
28 David Crane, We Don't Seem to Care About Being Canadian, THE TORONTO STAR, Apr.
9, 2000.
29 See generally MINISTER OF PUBLIC WORKS AND GOVERNMENT SERVICES, CANADA,
NAFTA @ 10: A PRELIMINARY REPORT (2003), available at http://www.intemational.gc.ca/
eet/research/nafta/nafta-en.asp (providing an analysis of statistical information regarding Can-
ada's international trade and investment performance, ten years after the North American Free
Trade Agreement).
30 See generally Press Release, Office of the Press Secretary, United States of America,
President Meets with President Fox and Prime Minister Martin, available at http://www.
whitehouse.gov/news/releases/2005/03/20050323-5.html.
31 See SECURITY AND PROSPERITY PARTNERSHIP OF NORTH AMERICA; REPORT TO LEADERS
(2005), http://www.spp.gov/report-tojleaders/index.asp (last visited Oct. 4, 2006).
32 id.
33 id.
34 See generally id. (identifying energy as an area of significant opportunity for cross-
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There is a perception in both Canada and the United States that Alberta
has a virtually unlimited supply of oil through oil sands systems, and on pa-
per, these reserves are similar to those of Saudi Arabia.
Yet, I am told by the people running the Alberta Energy Research Insti-
tute they have made clear to the Alberta Government that the projected levels
of production from those oil sands are simply not achievable with today's
technology.35 There is a huge need for a technological investment if the oil
sands are to be developed in the kind of way people seem to think they can
be.
Clean coal, obviously, is an issue on both sides of the border. The United
States has the future GEN project. And there is a Clean Coal Alliance in
Canada, which wants to start construction, I think, next year on a prototype
clean coal plant in Saskatchewan, hydrogen and fuel cells.
36
We have the Olympics coming up in British Columbia in 2012, and there
is going to be a great use of hydrogen fuel cell vehicles and perhaps station-
ary fuel cell systems. California has announced an aggressive program to
develop fuel cells and hydrogen, and now Oregon and Washington are com-
ing on board.37 So we could have a West Coast, from San Diego to Whistler
Ski Slopes, Hydrogen Highway by 2012, and that's an example of the kind of
thing that may be possible, and it is in the interests of all our countries to
develop this.
We have interest in the automotive sector, the freedom car project in the
United States, what we might do in Canada in that respect.
So that one of the more specific - now coming back to the strategic part-
nership also food safety, infectious diseases, animal disease, plant health, all
of these kinds of things are examples of where the two countries, three coun-
tries can collaborate more than they have in the past.
Now, in addition to this, Canada last year - no, I'm sorry, this year -
launched a sort of more focused attempt to try to develop some cross-border
collaboration on science and technology with what we call the Canada-
California Strategic Innovation Partnership.38 They held their initial summit
border collaboration).
35 See generally EDDY ISSACS, ALBERTA ENERGY RESEARCH INSTITUTE, CANADIAN OIL
SANDS: DEVELOPMENT AND FUTURE OUTLOOK (2005), available at http://www.aeri.ab.ca/sec/
new_res/docs/oil_sands_devoutlookIsaacs_050214.pdf (stating the need of more techno-
logical innovation in order to utilize the Canadian oil sands).
See generally Beth Gorman, Calvert Talks Energy with Cheney, CANADIAN PRESS
NEwswIRE, Feb. 14, 2006 (describing the provincial officials search for collaboration on a
clean coal plant in southern Saskatchewan for uranium refining and hydrogen fuel).
37 Canada-California Strategic Innovation Partnership Summit, held at U.C.L.A. Cavel
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in Los Angeles in January of this year, and they explored the potential for
cooperation in various fields, including nanotechnology, infectious diseases,
intelligent traffic systems, stem cell research, smart infrastructure, carbon
dioxide, sequestration, electricity grid technologies, high speed bandwidth
systems, renewable energy, and hydrogen fuel cell technologies.
39
There are some problems. Robert Miller, who is the Vice Chancellor for
Research at the University of California in Santa Cruz, said there would be a
need for appropriate legal entities for cooperation. 4° For example, there could
be the difficult intellectual property issues with current U.S. federal law on
intellectual property control. So that is an issue that would have to be ad-
dressed.
A second problem is that there will be a need to ensure that laboratory and
other facilities in the United States would be accessible to Canadians who
would be treated as foreigners, and there is a going concern about the access
of foreigners to U.S. research facilities. So those are the kinds of institutional
issues that have to be sorted out if you want to get into a deep level of coop-
eration.
The other area of cross-border collaboration, which I think holds promise,
is through the Western Governor's Association. Alberta and Saskatchewan
have worked closely on the side of the Western Governors Association, and
there are contact points there where something could be done.
I just want to wind up on two or three points, Henry, and then I will stop.
One is to recognize that we sort of have a bit of an ideological debate on
whether we should just rely on small Government and low taxes to solve our
problems or whether we should take a different approach. It seems to me
what economic history shows is that there is a very important role for Gov-
ernment in addition to providing what we call the - getting the right macro
economic fundamentals in place.
Increasingly, Government is the financer of basic fundamental research.
Corporations are pulling back from that area, and if we are to develop the
next round of new ideas and new knowledge that is fundamental to innova-
tion, and I know it is the inventions that precede innovation, then this is a
critical role for Government.
Second role for Government, of course, is education, not only of the gen-
eral population but to ensure we have a constant flow of highly qualified
people who are researchers, managers, and people of that sort.
Thirdly, Government does play a role, whether we like it or not, and I be-
lieve we should like it in setting strategic targets for identified needs of soci-
ety at large. You know, war on cancer is an example, need for clean energy,
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public health, national security, and so forth. So that is an area of great im-
portance.
Now, it seems to me another area where Government has a role for
healthy economy is in pre-competitive R & D. This is moving beyond re-
search, basic research, getting more into the area of risk sharing to undertake
pre-competitive R & D, which the private sector would not finance on its
own.
Fifth is to create an enabling environment for risk taking and innovation.
That's a tax system. You have a financial system that can deal with risk and
uncertainty, deal with the valley of death type issues. You have the physical
infrastructure for invention, broadband and all those kinds of things.
A sixth area where Government is very important is in creating markets
for new technology. They can do that through procurement. They can do that
through setting higher standards, whether pollution standards or other types
of standards, and through regulation such as you do on fuel efficiency and
pollution and these kinds of things.
Finally, I think Government has an important role to deal with the social
consequences of radical change; that unless we deal with the social dimen-
sion of disruptive change, we are going to have serious social opposition.
You see that in France in a way now with the riots and things, and that is just
a forte to the kinds of things which could occur in the future.
Just in concluding, two or three warnings: One I have just referred to. I
think we are in a great transformation on the planet, and it is in its early days
and will be highly disruptive and will seem to be highly threatening in many
ways. In this new competitive environment, countries like Canada and the
United States have got to figure what are going to be their sources of primary
wealth creation in this new competitive environment.
Secondly, as I mentioned earlier, the whole issue of social discord and
growing in equality, can we develop societies and sustain an appetite for
change when we have the kinds of inequalities that we are creating today, the
plutocracies.
We are building plutocratic societies, in effect, and can we impose the
level of burden on adjustment that we are imposing on the young people and
exempting to some extent other groups in society from that?
Thirdly, there is even a huger challenge under way, and that's what I call
the environmental resource challenge. Today we live in a world of 6 and-a-
half billion people. Forty five years from now, people will estimate about an
8 and-a-half billion, maybe a little higher.
DR. KING: We better wind up.
MR. CRANE: Yeah. And how are we going to deal with that?
These people - many more billions of people want a much higher stan-
dard of living, which entails higher consumption of materials and so forth.
What is going to be the capacity of a biosphere to handle that kind of world?
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What's going to be the capacity of our institutions to manage the potential for
conflict and pressures for resources?
So innovation will be fundamental in dealing with these most fundamen-
tal problems we face.
Thanks.
DR. KING: Well, Dave, thank you for getting us off to a good start. You
have laid out some of the issues that we are going to try to get at during the
conference, and you certainly set the level for our conference.
It is now a pleasure to introduce my old friend Kent Hughes. He has ap-
peared sometimes before at our programs, and it is always - he is always




Thank you, Henry, very much.
It is a great pleasure to be here at the Institute again and always a pleasure
to be involved in something that Henry has put together. He seems to have a
knack for being on the cutting edge, and I think today's program is clear evi-
dence of that.
The question of innovation, as David has clearly stated, is going to be one
of the defining elements of the 21st century. David really focused on the
good side of innovation, but we are also going to be dealing with the poten-
tial ill uses of innovation, the focus on weapons of mass destruction being
one clear example.
I have to say that Henry was taking a considerable risk by inviting an
economist to be on this panel as opposed to a well known and articulate jour-
nalist.
As you know, Washington, D.C., is, once again, taking its revenge on my
profession by circulating a new definition of economists as a group of people
t Kent H. Hughes is the Director of the Science, Technology, America and the Global
Economy (STAGE) Program at the Woodrow Wilson International Center. His latest book,
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traces the development of national competitiveness as an idea and a political force that will
define economic policy in the twenty-first century. Prior to joining the Center, Mr. Hughes
served as the Associate Deputy Secretary at the U.S. Department of Commerce, defining and
implementing a long-term competitiveness strategy emphasizing the close links among trade,
technology and training. Mr. Hughes has also served as President of the Council on Competi-
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